Changes in the kinetics of [3H]dopamine release from median eminence and striatal synaptosomes during aging.
The release of preaccumulated tritium-labeled dopamine [( 3H]DA) was examined in isolated nerve terminals (synaptosomes) prepared from the median eminence (ME) and corpus striatum (CS) of young (2-3 months), middle-aged (11-12 months), and old (19-21 months) male rats. Fractional release of [3H]DA was measured over 1- to 10-sec time intervals under basal (5 mM K+) and depolarizing (75 mM K+) conditions in the presence of calcium. No differences in the rate of basal efflux between the age groups were observed in either ME or CS preparations. Fast-phase evoked [3H]DA release (0-1 sec) from CS synaptosomes was unchanged from young to middle-aged, but was decreased in old preparations. These data demonstrate that the nigrostriatal nerve terminal has a diminished ability to respond fully to depolarizing stimuli in advanced age. Mean serum PRL levels in old rats were 2.3-fold greater than those in both young and middle-aged rats, while serum LH levels were decreased 2.0-fold in middle-aged and old compared with those in young rats. The fact that LH levels were already decreased in middle-aged rats while PRL levels had not yet increased suggests that decreased gonadotropin titers in old rats do not result from the coincident hyperprolactinemia. In ME synaptosomes, depolarization-induced [3H]DA release was decreased at all time points in middle-aged preparations compared to that in young preparations. The reduced fractional release from the middle-aged ME synaptosomes was due to a depressed rate of release during the initial second of depolarization. Evoked release from ME terminals of old rats was comparable to that measured in the young group. Thus, there occurred an age-related biphasic change in the initial rate of evoked DA release from ME synaptosomes. Diminished response of ME dopaminergic terminals to depolarizing stimuli during middle age may be important in the later development of hyperprolactinemia in aging male rats. The increased PRL available for feedback on the tuberoinfundlbular dopaminergic neurons may, in turn, be associated with the apparent recovery of evoked [3H]DA release from ME synaptosomes of old rats.